Abstract. We present the results of the leading order (LO) and next-to-leading order (NLO) QCD analysis of experimental data in deep-inelastic scattering which relate to non-singlet structure functions. We use HERAFitter package to study the non-singlet xF 3 structure function. In this regards, we use the non-singlet structure function in x space and we combine CCFR experimental data with NuTeV, CDHSW and CHORUS experimental data as well. Our results at LO and NLO are compatible with the available theoretical models.
Introduction
To obtain the nucleon structure functions in lepton-nucleon scattering or a physical cross section in nucleon-nucleon scattering, we need to have parton distribution functions (PDFs). The PDFs can not be extracted from the theory and in fact, they must be determined from the fits of the experimental data. These distributions are functions of x and Q 2 , and they are not only correlated by measurements from a wide variety of different processes and experiments, but also are correlated by theoretical constraints.
One of the most important structure functions in the neutrino-nucleon deep inelastic scattering, is the non-singlet structure function. However, the non-singlet structure function xF 3 is the main source to study the valence quark distributions xu v (x, Q 2 ) and xd v (x, Q 2 ) in QCD. The Q 2 dependence of these non-singlet distributions can obtain using the DGLAP evolution equations [1] . In this regard, the experimental data in the special range of deep inelastic scattering (DIS), is very important to determine the flavor of non-singlet parton distribution functions.
In recent years, several results of our QCD analysis about non-singlet structure functions in different cases are reported in Refs. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . In Ref. [2] , we extracted valence quark distributions using QCD analysis of non-singlet parton distributions based on polynomials approach, such as Bernstein polynomials, and only CCFR data [12] . In the present paper, several data sets such as NuTeV [13] and CDHSW [14] and CHORUS [15] are included in the new analysis. So we can calculate the non-singlet structure function to determine valence quark distributions, using fits of the mentioned experimental data which are sensitive for determination of valence quark distributions.
Generally, the QCD analysis of parton distribution functions of DIS are accomplished at next-toleading order (NLO). Although the NLO approximation, as a standard approximation, is important for the most processes in QCD, but next-to-next-to-leading order (NNLO) approximation is useful to have a higher precise [4] . In Ref. [16] non-singlet coefficient functions for charged-current DIS is reported in the third order as well.
The plan of the paper is as following. Formalism of the non-singlet structure function in QCD is given in Sec. 2. Our parametrization of parton densities are also presented in this section. Sec. 3 we summarize our results and discussions.
Formalism
In this section, we present the non-singlet structure function in x-space. The xF 3 non-singlet of structure function, represents the momentum distribution function of valence quarks.
In the LO approximation, the average of neutrino and anti-neutrino structure functions is related to non-singlet xF 3 (x) structure function and can be defined as [2] 
here xF 
In above equations u v and d v are the valence quark distribution functions. So the average of the neutrino and anti-neutrino structure functions in above equations, is as following
so it is clear that the xF 3 (x) structure function is only depend on the combination of valence quark distributions. In this analysis, and at the input scale of Q 2 0 = 1.4 GeV 2 we choose the following valence quark distributions:
In the above equations, the term of x a uv controls the low-x behavior parton distribution, and the term of (1 − x) b uv is important in the large x values. Other polynomial factors control the parton distribution for additional medium-x values. Also the parameter b d v is important to control the behavior of xd v for large x value.
The above parametrization is similar to parametrization which is reported in Ref. [2] . The difference between QCD analysis in Ref. [2] and our new analysis is the different kinds of experimental data. In Ref. [2] we chose the CCFR experimental data and we used the QCD evolution of valance quarks distribution functions in N-Mellin space. In this analysis, we use the non-singlet structure function in x space and also we combine CCFR with NuTeV, CDHSW and CHORUS experimental data as well. According to Ref. [17] , the benefit of x-space approach is that we can choose any functional form at the input parton distribution in QCDnum package.
In above parametrization, the normalization constants 
so the normalization constants N u v and N d v are as following 5,6) via the QCD fitting procedure. We use also the evolution of strong coupling up to NLO which is given [17] :
here a s = α s /2π and β i denote the expansion coefficients of the QCD β-function which are depend on the number of active quark flavor n f , and in the MS scheme they are given by [18, 19] 
Note that, an analytical solution of Eq. (11) can be written at the leading order,
By definition of Λ QCD , we can ignore the first term at the right-hand side of above equation, where at this scale the coupling constant could be infinite, i.e.,
Since our QCD analysis is performed up to NLO, it is convenient to take α s (m 2 Z ) as a reference. The values of α s at any other scales are obtained using a numerical integration of Eq. (11) instead of approximate analytical solutions. The NNLO QCD Beta function is also reported in Ref. [20] .
So the five unknown parameters can be extracted by the fitting procedure of the experimental data, with using HERAFitter package [21] . We add the mentioned experimental data which we need to study non-singlet structure function in HERAFitter package and we put our parametrization in this package as well.
In this section, we describe our QCD fit results using the experimental data which we choose to study of non-singlet structure function. As we mentioned before, the experimental data which we used in this analysis at LO and NLO approximation are CCFR, NuTeV, CDHSW and CHORUS. In fact we include the experimental data which collected around 283 data points. During the fitting process, it was noted that functional form is unchanged from which used in our previous analysis [2] . In Fig. 1 , the quality of our QCD fit to the data of non-singlet structure function are illustrated at LO and NLO. According to our fits, non-singlet xF 3 structure functions from experimental data are compared with the LO and NLO our fit results as a function of x and at constant values of Q 2 . In this case, we can survey the impact of NuTeV, CDHSW and CHORUS data when we combine them to CCFR experimental data as well. The parameter values in Eqs. (5, 6) and their uncertainties for LO and NLO at the input scale of Q 2 0 are given in Table 1 , with the parameters that are listed without uncertainty and fixed by constrains of Eqs. (5, 6) . We fixed the strong coupling at the scale of M Z as a default value α s (M Z ) = 0.1185, using the world average values which reported by the Particle Data Group [22] . Fig. (2) and Fig. (3) respectively. 
